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(57) [gft] 

imi*m C : 0.02wt%OT, Si : l.O wt%UiT. 
Mn : 1. 0 wt%IUT . P : 0. 08wt%OT , 
S : 0.01wt%&T. Al : 0.30wt%OT. 
Cr : ll~50wt%. Mo : 5.0 wt%OT 
N : 0.03wt%WT5r^. 

§^fc. CfcJtfNtt. 0.005 ^ (C + N) ^0.03wt% 
t (C/N) <0.6 *)BWR*i»fcU c, NiUtfTi 
tt, 5^Ti/ (C + N) ^30^^$ril^L-C#^L, 

&7ia££750 •COTt; LT»fS!tt±<f E@U 

X 0 . MB<7) 1 /4 J«MK:*«*& x*8«#ftj£ifc(22 
2)/(310) £350tfc-r*. 
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(2) 

1 

imXmi C : 0.02wt%JTr\ 
Si : 1.0wt%WT. 
Mn: 1.0 wt%OT, 
P : 0.08wt%OT. 
S : 0.01wt%OT> 
Al :0.30wt%OT. 
Cr : ll~50wt%. 
Mo:5.0wt%IiTr\ 

N:0.03wt%OT 10 
*>0. CfcJO'Nte. 0.005 ^ (C+N) ^0.03wt% 

(C/N) <0.6 eMBtemtzLX**. 
STi/ (C + N) S3 0WH«*«fcm**#L, » 

^XH«^«Kib<222)/(310) 1/4 WiiS? 

[1S*«2] C : 0.02wt%JJlT. 

Si : 1.0 wt%OT, 20 

Mn: 1.0 wt%OT. 

P : O.OBwtXOT. 

S :0.01wt%WT. 

Al : 0.30wt%JilT, 

Cr : ll-50wt%. 

Mo: 5.0 wt%OT. 

N :0.03wt%JilT 

fro. CfcJtfNJi. 0.005 S (C + N) =£0.03wt% 
^ (C/N) <0.6 *>BH**»fcLT**. 3£>fc5 
£Ti/ (C + N) S30<?MBff«rjPlfctTi^#L. $ 30 

Ca: 0.0050wt%WT, 
Nb:0.0100wt%OT> 
B :0.0020wt%Wr\ 
Cu:2.0wt %WT*3.fctf 
Ni : 2.0wt %WT 

x^a^5ssit:(222)/(3io) *w<o i /Amm.x-3 
*«. 

[»#JI3] C : 0.02wt%WT, 
Si : 1.0 wtXOT. 
Mn : 1.0 wt%fclT\ 
P :0.08wt%WT. 
S:0.01wt%WT, 
Al : 0.30wt%WT, 
Cr : U-50wt%, 

Mo:5.0wt%WT\ 50 
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N :0.03wt%WT 

C*>J:tfN(;L 0.005 ^ (C~N) £0.03*t% 
fc, (C/N) <0.6 nmmmtzlTH;*. ZMZ5 
gTi/(C + N) g3 0ORH»*«lfe'tTi***L. « 

KiSlt*. X««^«ifc(222)/(310) *OT*> 1 /4 W 
fiBTC3 5 l2LtC* 0 , WEX*«4«jUttfc{222)/(31 
0) O<RW^W^«lO±4 0%Wf*Itw*|)««|<0«ff 

[fS*Jg4 3 C : 0.02wt%WT. 
Si : 1.0 wt%WT, 
Mn : 1.0 wtS&lT. 
P : O.OflwtWF. 
S : 0.0M%OT. 
Al : 0.30wt%WT, 
Cr : ll-50wt%. 
Mo : 5.0 wtXOT. 
N : 0.03wt%WT 

Cfcit/Nii. 0.005 g (C + N) g0.03wt% 
b. (C/NX0.6 OMtemiZlXiSX* ZblZ5 
£Ti/(C + N) £3 0<0RH»*»t-rTi*#*L. $ 

Ca : 0.0050wt%UTr\ 
Nb : 0.0100wt%WT, 
B : 0.0020wt%WT, 
Cu:2.0wt %&T&XV 
Ni : 2.0wt XJjTF 

<r>o*>frt>miitii> l«*fcli2M3Lk*frtrU 

fctf £ XttflMHfeKJt (222) /(310) jWRWW 1 / 4 
ET'3 5fcLbT*9. mEX*«ira«t(222)/(310) 
0>ttWWd¥^ttW± 4 0 XJSrtfcASIIWMKflWfo 
%Ztfmo8 0 XfiLUWrt- 4 -T fc fc 

[fS*«5] C :0.02wt%WT. 
Si : 1.0 wt%WT. 
Mn : 1.0 wt%iaT. 
P :0.08wt%OT. 
S :0.01wt%WT, 
Al :0.30wt%OT. 
Cr : ll~50wt%. 
Mo : 5.0 wt%&T. 
N : 0.03wt%tiT 

CfcitfNte, 0.005 £ (C + N) S*0.03wt% 
fc. (C/N) <0.6 <?>m&imfzlXl£*. 

gTi/(c+N) £3 0<7>mmffit:n\$:irtitzm 



3 

zw&tthm&m i -4 wrtifr i miztmn? x 
nmmi c :o.o2wt%^T, 

Si : 1.0 wt%WT. 
Mn : 1.0 wt%mT. 
P :0.08wt%WT. 
S :0.01wt%WT. 
Al :0.30wt%£T, 
Cr : ll-50wt%. 
Mo: 5.0 wt%WT. 
N :0.03wt%iaT 

*»0, CfcitXNJi, 0.005 g (C + N) £0.03wt% 

b. (c/n) <o.6 nrntezmzix-kX; zt>iz5 

£Ti/ (C + N) ^30^BH^5rjiS^-rTi$:#Wr&fll 
ff^*ITiS«750-CiaTtTa^JBitT. «Ug^l 

(222)/(3io> t^omLX-htrnmbL. &^x, z 
z t *&®t tzmm i -4cov^it*> i mizimco 

&ffi&m60%-%%V)KTmX\ tt±lf&#6£ 830- 

950 xxDi&mmx'ft o s mm. 5ttz\tt> (ne«^7 

[00 0 1] 

BBi*lS^tt7&vh$ < , fl'J isvy'mzWn.hys.vA V 
3kXryvx®WL (OT. ) #J:tf**>« 

[0002] 

[«*<^$«] x^yummt. mt^mnx\ m-k 

£. *-xf"M haUf-yi^iUi. TVXJSM&*? 

m&z hwffiv isy?&b^tz*wmtf* 7x9 

S3 0 4. SUS3l6%t'<0*-A7-i-4 h%*Ty 

uxmtfmzfixztzztihmmzL. rnmsm 
ttt7i5^ hjkzTyuzMim+zztimm 
tix^z. ztui7xy4h%ZTyi'zmmtm 

N i £ £ t % v vfcfc SflTC* & b v w BWJt < *Q *>*i 
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4 

fiEISflS iftAMgtf fc LT OffljfctfiT* ZCO 

tzfr. ? VJkx^yvxm<n~m<nmmfck\,z 

it. mtm&nmnftz&gi. tm&t&btztoi. 

[0003] fcc*>T\ 7i7^ h&xi-yuzmcDfii 

jm&tim-titztonmkntifrb ixu. < c + n > 

10 OfflaKOfBlK, ftHBB56-123327 ^Wfcti, NblfcD& 

22) / ( 20 0) $M*>X. WV. rm(?y77* 
W&IB54-11770^&«fc:tt, C. N£OffiTi:Ti 

OS. 

20 [0004] 

[^BU^mtiafc-rsmii] ifri%tft>. ztih 

±b IX r mbmit<r>m±^n^ 

tti^xh*). ztit>c?>m&mz^xim%tfn. 
t>i\hi><nn. mtmmnmmtxzK. tmv 
fyy&it+ttX'itK^b^offimh^tz. zntz 
ib. TuxtiuiMm'onib'ztmmzto^xit. n 
m. mmnmm%b'<7)mj!ij)>t>&<&m i m£tix^ 

tz. 

[00 053 zzx\ *m\cr>mit. uim&mw 
30 mz.x^tzfflm*timL. mm&Rcmtomfttf^ 

xmwLbtmm&tmtzzbizbz. tn.* 

<nm\ r<iOfBrtH*ttAr^ 0.2IUT. {W<7Mfo 
S^tt AE1*< 2. 0%WT. oMmX'lOfx mOTW 
B*U>'>^tt$:Wr6 7x74 b^XryU^Ktf 

[0006] 

[H!8S:#i*t!>fc46<0¥&] ST, _t« 
40 ^)B«<0«Sfc:rtl»tT««BfifiEtfclS*» 7x54 

ftLT. 1f ^*^««8H^S i. I ZbizX^ 

x, ±smmmsx-z&zb£^tzi. *m&m 

[0007] t tahh . *%WmwmitW)b to *) 
Xh&. 

(1) C : 0.02wt%&T\ Si : 1.0 wt%J^T. 
Mn : 1.0 wt%WT. P : O.OfctXJaT. 
S : 0.01wt%WT. Al : 0.30wt%l^T, 
50 Cr : ll~50wt%. Mo : 5.0 wt%WT> 



5 

N : 0.03wt%OT 

fro. CHXtfNit. 0.005 £ (C + N) £0.03wt% 
fc. (C/N) <0.6 *)Wtt*»*:l,T**. 3£K5 
£Ti/ (C + N) g3 0c0^^^tTii&^L, » 

^X&&ft&Kit<222)/(310) frWO 1 /4JK1B"C 

3 5 ja±?a * i t st t t&mtm&itmftm 

[00083 

(2) C : 0.02wt%JilT. Si : 1.0 wt%WT, 
Mn : 1 . 0 wt%OT . P : 0. 08wt%JilT . 

S : 0.01wt%OT. Al : 0.30wt%WT, 
Cr : ll-50wt%. Ho : 5.0 wlXVXT. 
N : 0.03wt%UlT 

fro. CfcJt/NfcL 0.005 g (C + N) £0.03wt% 

k. (C/N) <o.6 WNktmnLTI:*. ZhlZ5 

gTi/(c+N) £3o<7)wmmt?rtiz**i. ? 

(LCa:0.0050wt%OT 

©Nb : 0.0100wt%JilT. B : 0.0020wt%UlT 
©Cu : 2. Out %1UT. Ni : 2. Owt %WF 

0>r)v-rfrt>mfii&^-ftifr 1 «* fcii 2»a±« 

9, <raKWf*lBWX*»4MI«Jt(222)/(310)3WR 

8^*oiErtJ*tf < m y s/>^tttc»u 7 

[0009] 

(3) C : 0.02wt%WT. Si : 1.0 wt%WT, 
Mn : 1.0 wt%UlT, P : 0.08wt%fclT, 

S : 0.01wt%OT. Al : 0.30wt%&T, 
Cr : ll~50wt%. Mo : 5.0 wt%fcTF, 
N : 0.03wt%£lT 

fro. CfcitfNJi. 0.005 g (C+N) £0.03wt% 

(C/N) <0.6 tfOW^SriH^LT^. £4>£5 
STi/ (C + N) £3 0OWflte»fc"*-Tifc*ifrU » 

ttJlt 5 X«W4MWeit(222)/(310) tfWWff> 1 /4J* 
ffi*C3 5JJlh"C* 0 - WEX«»^MElt(222)/(31 

o) wiw*iwi&fi^±4o%iartK*4a«w«» 
tuiwtt^asrtn^ttfr/hs < it y vyrmzmn 

[00 10] 

(4) C : 0.02wt%WT, Si : 1.0 wt%&T, 
.Mn : 1.0 wt%&T\ P : 0.08wt%WT. 

S : 0. 01wt%WT . Al : 0. 30wt%UlT> 
Cr : ll-50wt%. Mo : 5.0 wt%&T> 
N : 0.03wt%£TF 
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fro, CfcJtfNti, 0.005 S (C+N) g0.03wt% 
k. (C/N) <0.6 WHflteiflfcLT**. 3££5 

^n/(c+N) £3o<7)mmmt:iTiZtti. £ 

(DCa : 0.0050wt%UT 

©Nb : 0.0l00wt%klT, B : 0.0020wt%OT 
©Cu : 2. Owt %WT\ Ni : 2. Owt %WT 

io o . «BStc ymmizmz x««aa*jt(222)/<3i 

0) frW<0 1 / 4 JffttT 3 5 J3LL-C* 0 . IRC X fg 
»#3lJ&Jt(222)/<310) ff>Wn«m^)±4 0%t3L 

wzbhffl&wmft&zmMnz o%m-.#£t 

[00 11] 

(5) C : 0.02wt%WT, Si : 1.0 wt%fcTr\ 
Mn : 1 .0 wt%^T. P : 0.08wt%iaT. 

S : O.OlwtXUlT. Al : 0.30wt%iaT. 
20 Cr : ll~50wt%. Mo : 5.0 wt%UJT. 
N : 0.03wt%WT 

fro, CtoXVMt. 0.OO5 £ (C + N) £0.03wt% 
k. (C/N) <0.6 nffl&ZffitiLXSfr. ZhlZ5 
£Ti/(C + N) S3 0«W«S»fctTlSr**t4» 

mm. wB&a*'**]£Tm>%a±. frott±(f 
fmzmwmmi. hhheebu &±imm&zk 

«Mtfc"*-*JbE<l) -(4) wvvtffifrioc£tt*>7 

30 [0012] 

(6) C : 0.02wt%felT. Si : 1.0 wt%OT. 
Mn : 1.0 wt%WT, P : 0.08wt%felT. 

S : 0.01wt%fclT, Al : 0.30wt%mT. 
Cr : ll~50wt%. Mo : 5.0 wt%WT\ 
N : 0.03wt%mT 

fro, Cfc«J:tfN{i, 0.005 g (C^N) g0.03wt% 
k. (C/NX0.6 nmfo&ffifclXSA-. 
^Ti/(C + N) £3 0c?)mmffit<:iT\Z%GtZM 

mm. fflEg^e»^^ET^4o%m±, frott±tf 
40 mmiisjgi'n'mTizxmm ix. m?> 1 
/4i$.m.x\ mizyfTZwizm&xtikmtomt 

(222)/(310) tf3 0tX±.X'bhfmM.kl. tt\^X\ Z 

ogftE«$: mm® i , ^sff s l , itwmt h 

ZkZimk-thlMKl) -(4) crnvfiifrioKIE® 

[ o o 1 3 ] (7) aji^its- 9oo-iioox:<oiaesH 

X\ v$SffJi$-60%-95%^ET$t'. tt±frm«[* 8 
30-950 'CfOiSSiEfflTlTO, ±|£(5) ^^(±(6) tie 

50 [0014] 
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7 

C : 0.02wt%WT 

i***7ar?*4. 0.02wt%£j@;i*fc, mz*<7)i& 

O&*i»i0.005 Nt^TaOTfc'f-ft*>4<fF*L». 
(00 1 5] Si : 1.0 wt%JilT 

Wil.O wtmFfc**. #4Uv£W»{i0.03 
-0.5 wt%T*S. 
[0 0 1 6 3 Mn: 1.0 wt%UT 

wteT^WffcttwffiTfcJ^ <DX\ 1.0 wt%WT. #4 
L<l±0.5 wl%MTb?&. 
[00 17] P :0.08wt%£TF 

%itz j <£h^% : mx'b&. ttmm.w*t%zmL 20 
*L<uo.o4wtxjeiTk"r*. 

[00 18] S :0.01wt%WT 
Sli. Ktl&iiLXYhSm&LXWmffi&lkttCh 

%7t%X'3>&. S#Wfi* { . 0.01wt%£jgi. 
*K«»»fc*4*>T\ 0.01wt%OT, i?4 L<te0.006 

[0 0 1 93 Al :0.30«t%^T 

Alii. KR<ofc»fctfffl$r7t*rj&4#. iifJOKSlrt- 30 

0.30wt%WT. #4L<Ji0.10wt%J,:TROiEffl 
[ 0 0 2 0 ] Cr : ll~50wt% 

<D&¥nwt%mx'&-i-ft%m&mw htvt. -#50 

[00 2 1 3 Mo: 5.0 wt%UlT 40 

tK 5.0 iA%mtxmtt&t* z.tihmmwvm 

^HDXttfcfiTS-friWf. 5.0 wt%JilT<OK18t'aSiD 
■f*. Mo<oaai«MISr»4fcli. ^£<fci,0.1 
wt%^Jj-f*::i:A 5 #4U\ 
[0 0 2 23 N :0.03wt%J^T 

Cr&\t®mmzt i*v«Q-**4tTH*ttt:«fF 
*7C*T*4. k<C. 0.03wtX*tt£* 50 
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^ttJOT, 0.03wt%WT. tf4L<tt0.OlrtXJJl 
[0023J 

0.005 £ (C + N) ^0. 03wt%, (C/N)<0.6 
CtoXVmt. ±&ltz£o£. WfftfcrflL fttffc 

xmamzmmzmi. znt>^$mm.o^t 

mzmi. ^t«"co.oo5 wi%mtztit, teas 
mftstLmwmz nx . wsi t < & o . 

»i, 0.005 S (C + N) g0.03wt%^}S^^ ! ^A { 
[00 24] 4fc. CtNOSDt, (C 

/ n ) vmsmmiz* s %mz m?z tz$n&i 

fc. (C/N) #0.6 ifsSttir* fc . (222) 4: (310) cr> 
XHm^3fi«Jt (222) /(310) cOffitfifjQU rHiii 

Uztf^X. C&XVNffytXMli. (C/ 
N) <0.6 <OM(*SrtjiJ£^^g^J>-&. Hltt, C 
+ N*<0.0080~~0.0200wt% N Ti/ (C + N) #10M9 

x\ fc<?>7imtf*mi<nwzhhn*<rfflmz'z>\^ 
x, wmGM0mij& (MJttimxmnijm'cm 
t. ) ic/Ht<mmfhitzi><?>xhz>. 

fe. H#tt*'hfc<"*-*fc*>fctt. C/NSr0.6 3MI(c 
[0025] 5gTi/ (C + N) ^30 

ftscr^gfl:«jwa*«faj^jtpsifc. if^tt^exs-t 

Btsumk ixmzix. m&&m&#mi. si*, m 
x&£ft±Zi£&wz%m%fcmx'h&. z\ti(><F>%$k 

<4. (C + N) bcommtt. Ti/ (C + N) (CLT5* 
;^^^ttSrfflcT$-frl». Itzit^X. TitC. Nfc 

oratcii. 5^Ti/(c+N) g3oora^*w^^iiT 

[0026] W±<r>&*mt£totX . ^fcJCtt . 
<TCa : 0.0050wt%JilT (Mii^yX/^4 0Rfi±Wv: 
*>) , ONb : 0.0100wt%JaT, B : 0.0020wt%WT (V% 
■ftlt«S»iS«tt««0a#O!trt) . OCu : 2.0 wt%W 
T. Ni : 2.0 wt%i3lT (^-rtii>M&ftcr)&m<ntz#>) 
<T> 3 y)V-7frhmt til 1 S4 fcii 2SW±^7c^5r 

Ca : 0.0050wt%jaT 

caii. mmmmkzmmmmAzxhJxivmt 
o *mnticoizm%jcmx'b&. i^i^^.m 
mzmntzt. ca^^^fe tmAttz %tm>mim 
mm&ztgtitfbinx, o.oo50wt%mroeBiT' 

[00 27] Nb:0.0100wt%WT 



9 

NUi. mma^mmx-h*) . m&&. mum® 

L*»U 0.0100nt%*«itaaiirt4 4:. **lfc*> 
fc, W&aaMWi^-riWC. 3feSn4<7)±EB£0.0100 

(i, 0.003 wt%m±<oaSSD#MiL^. 
[0 0 2 8] B : 0.0020wt%mT 

t>. mvw&&&j:httoxmfi&T^h<r)X\ 0.00 

2Q»t%&Te>mxmrt&. tfiU*EHi*0. 
0003-0. 0010wt%?*> I . 
[0 0 29] Cu:2.0wt %WT 
Cute. 8C*t1-6ffl£tt. W"t* 

**J**flafflli2.0 wtXOTfcf*. Srfc. IfffcttliU: 
*>fc*>fcti. Cu+Nico4(cLr. 0.01wt%JiLti:-tStO 

[00 30] Ni :2.0wt %VXf 

Nit. Ktcitrs^ittt, aw* zm-k&<mmz-Mm 
tcmx'hz. it:. jffim&tz&AiinjgtfkZfm 

mizmm-z t . ftmitizb'nmmmtfmi&nx'. 
*<nmsmt2.o rt.%vxrb-fh. m&&fa± 

*>fc*>fctt. Cu-t-NicoifcLT, 0.0\»t%&±b-th<r) 

am* u\ 

[0031] X&»#3l£ft (222)/(310) 
SfflfcWfrffifciittS XH«^3SJgJt (222)/<310) 
«i rH*?W*m:oZb%<. Ar^AEli: 

ii^C. *v>Wflim/4W-<rMWZtSVh (222)/ 
(310) ^iiSr30«±tiW»LTfc<^)*«a4Lv\ ICO 

£oizM£m&ttc»mL£. mmm. ^raas 

^[6jl/4/iO{iSHfcit5 (222)/(310) <0ffi£35W 

fc#T'££. 02(i. C + N#0. 0080—0. 0200wt%. C 
/N# 0.1-3.0 . Ti/ (C + N) jW0M9"C, ffc<0jc 
Stf*9ro«>Keilfc:&*M*. »Jg • m • #®?>&fr 

umtmombRt. > t^@«oi/4jfo{ajt 
t*stts'(222)/eio> bnymx-bh. mfrb* » 



( 6 ) mmW- 10-121205 

1 0 

2)/(310) *<35JJLJL if 1 1 < it 7 5fiU:t** «fc o 
mmh&gifih bZb tfbfrh . frik ±!SX&«# 
SUKJt (222)/ (310) tf)iBI£{ag£. «W*|6ll/4« 

**> (222)/<310> ^tttft*S*4Wt:«taiflJ-Cft 

hfrbx-hh. 

[ 0 0 3 2 ] 4fc, ±3$U: (222)/(310) OffiUflD* 
T. 5^t3«BDt^tf^®t*Jlt&S^3IKit (222)/ 
(310) ^W#i^*fc**^a<$r<i(3-T**8 

io if, -m. mmmm*m i ^<%tzi\hmi l z 

fcfctt* (222>/(310) Ott*«5 0-1 3 0(CA*«BR 
fcovvf, (222)/(310) *«W*mcatteL-C, 
JfftgtfcJtS (222)/(310) ^jlSr^, 
(222) /(310) <7)<RI?*r6) WIO± 4 0 XJSrtfcffflE 

fcfc^-c**. i^tfj^m^w^sai**^. H4K 
mswt^-r. 3t-r. ««*itfitc. ^xtfss^snioo 

20 u m OTft S V i|**gjg£ 3 0 W±T, (222) / 

(310)$-jffl^LT. «[Jl*|6]^^iftJIS:^. 

tm^fittzm»t. znnftm&mmBxifcixxim 
4«aat(222)/(3io) <nimtimmtez**>&. <x 

fc, ^o¥^Hi^±4 0%iaF* i in : fiPit-rs®^fi^f^r 
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